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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
SUMMARY 


Name  of  Dam:  Structure  F-l 
State  Located:  Missouri 
County  Located:  Newton 
Stream:  Tributary  of  Lost  Creek 

Date  of  Inspection:  May  29,  1980 


Structure  F-l  was  inspected  by  an  interdisciplinary  team 
of  engineers  from  Anderson  Engineering,  Inc.  of  Springfield,.' 

■Missouri  and  Hanson  Engineers,  Inc.  of  Springfield,  Illinois. 

"?The  purpose  of  this  inspection  was  to  make  an  assessment  of 
the  general  condition  of  the  dam  with  respect  to  safety,  based 
upon  available  data  and  visual  inspection,  in  order  to  determine 
if  the  dam  poses  hazards  to  human  life  or  property.  ) 

The  guidelines  used  in  the  assessment  were  furnished  by 
the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers,’ 
and  they  have  been  developed  with  the  help  of  several  Federal 
and  State  agencies,  professional  engineering  organizations, 
and  private  engineers.  Based  on  these  guidelines,  the  St.  Louis 
District,  Corps  of  Engineers  has  determined  that  this  dam  is  in 
the  high  hazard  potential  classification,  which  means  that  loss 
of  life  and  appreciable  property  loss  could  occur  if  the  dam 
fails.  The  estimated  damage  zone  extends  approximately  2 
miles  downstream  of  the  dam.  Located  within  this  zone  are 
approximately  38  dwellings  and  buildings  and  Highway  43,  all  in 
the  town  of  Seneca. 

The  dam  is  in  the  small  size  classification,  since  it  is 
greater  than  25  ft  high  but  less  than  40  ft  high,  and  the  maximum 
storage  capacity  is  greater  than  50  ac-tt  but  less  than 
1000  ac-ft. 

.  :ift 

inspection  and  evaluation  indicates  that  the  combined 
spillways  do  meet  the  criteria  set  forth  in  the  guidelines  for 
a  dam  having  the  above  size  and  hazard  potential.  The  combined 
spillways  will  pass  74  percent  of  the  Probable  Maximum  Flood, 
without  overtopping.  The  Probable  Maximum  Flood  is  defined  as 
the  flood  discharge  that  may  be  expected  from  the  most  severe 
combination  of  critical  meteoroligic  and  hydrologic  conditions 
that  are  reasonably  possible  in  the  region.  The  guidelines  re¬ 
quire  that  a  dam  of  small  size  with  a  high  downstream  hazard 
potential  pass  50  to  100  percent  of  the  PMF.  Considering  the  height 
of  dam  (30  feet),  and  the  maximum  storage  capacity  (63  acre-feet) 
and  the  low  volume  of  permanent  water  storage,  50  percent  of  the  ^ 


//vMF  has  been  determined  to  be  the  appropriate  spillway  design 
flood*?!  The  1  percent  probability  flood  will  not  overtop  the 
dam.  /l’he  1  percent  probability  flood  is  one  that  has  a  1  percent 
chancy  of  being  exceeded  in  any  given  year. 

Deficiencies  visually  observed  by  the  inspection  team 
were.  (1)  some  small  brush  growth  on  the  embankment  faces. 

Another  deficiency  was  the  lack  of  seepage  and  stability 
analysis  comparable  to  the  requirements  of  the  recommended 
guidelines. 

It  is  recommended  that  the  owners  take  the  necessary 
action  without  undue  delay  to  correct  the  deficiencies  reported 
herein.  A  detailed  discussion  of  these  deficiencies  is  in¬ 
cluded  in  the  following  report. 


AERIAL  VIEW  OF  LAKE  AND  DAM 
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SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL: 


A.  Authority: 

The  National  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  safety  inspection  of 
dams  throughout  the  United  States.  Pursuant  to  the  above, 
the  St.  Louis  District,  Corps  of  Engineers,  District  Engi¬ 
neer  directed  that  a  safety  inspection  be  made  of  Structure 
F-l  in  Newton  County,  Missouri.  . 

B.  Purpose  of  Inspection: 

The  purpose  of  the  inspection  was  to  make  an  assessment 
of  the  general  condition  of  the  dam  with  respect  to  safety, 
based  upon  available  data  and  a  visual  inspection  in  order 
to  determine  if  the  dam  poses  hazards  to  human  life  or 
property. 

C.  Evaluation  Criteria: 

Criteria  used  to  evaluate  the  dam  were  furnished  by  the 
Department  of  the  Army,  Office  of  the  Chief  of  Engineers, 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams, 

Appendix  D."  These  guidelines  were  developed  with  the  help 
of  several  federal  agencies  and  many  state  agencies,  pro¬ 
fessional  engineering  organizations,  and  private  engineers. 

1.2  DESCRIPTION  OF  PROJECT: 

A.  Description  of  Dam  and  Appurtenances: 

Structure  F-l  is  an  earth  fill  structure  approximately 
30  ft  high  and  300  ft  long  at  the  crest.  The  appurtenant  work 
consists  of  a  30  inch  diameter  reinforced  concrete  primary  spill¬ 
way  pipe  with  a  reinforced  concrete  flow  riser  and  an  earth  cut 
swale  located  at  the  west  abutment. 

Sheet  3  of  Appendix  A  shows  a  plan,  profile  and  typical  section 
of  the  embankment  as  obtained  from  field  inspection  data.  Sheets 
6  through  10  of  Appendix  A  are  selected  As  Built  drawings  obtained 
from  the  U.  S.  Department  of  Agriculture,  Soil  Conservation  Service, 
Columbia,  Missouri. 
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B . 


Locat  ion : 


The  dam  is  located  in  the  southwestern  part  of  Newton 
County,  Missouri  on  a  tributary  of  Lost  Creek.  The  dam  and 
lake  are  within  the  Seneca,  Missouri  7.S  minute  quadrangle 
sheet  (Section  25,  T25N,  R34W  -  latitude  3 6 ° 5 1 . 8 1 ;  longitude 
94°50.2').  Sheet  2  of  Appendix  A  shows  the  general  vicinity. 
Sheet  5  of  Appendix  A  is  the  Project  Map  developed  as  part  of 
the  Work  Plan  for  Watershed  Protection  and  Flood  Prevention 
for  the  Lost  Creek  Watershed  prepared  by  the  Soil  and  Water 
Conservation  District  of  Newton  County. 

C.  Size  Classification: 

With  an  embankment  height  of  30  ft  and  a  maximum  storage 
capacity  of  approximately  63  acre- it,  the  dam  is  in  the 
small  size  category. 

D.  Hazard  Classification: 

The  St.  Louis  District,  Corps  of  engineers  has  classi¬ 
fied  this  dam  as  a  high  hazard  dam.  The  estimated  damage 
zone  extends  approximately  2  miles  downstream  of  the  dam. 
Located  within  this  zone  are  approximately  38  dwellings  and 
buildings  and  Highway  43,  all  in  the  town  of  Seneca.  The 
inspection  team  verified  the  cxistance  of  the  above  items 
located  in  this  estimated  damage  zone. 

L.  Ownership: 


The  dam  is  owned  by  the  Lost  Creek  Watershed  Subdistrict, 

Jim  Stone,  Chairman,  I'.  0.  Box  149,  Neosho,  Missouri  64850  ; 
and  is  on  property  owned  by  Mr.  Gale  Webb ,  Seneca,  Missouri 
64856. 

T.  Purpose  of  Dam: 

The  dam  was  constructed  under  the  Authority  of  the  Watershed 
Protection  and  Flood  Prevention  Act  (Public  Law  566,  83rd  Con¬ 
gress,  68  Statue  666)  as  amended  primarily  for  the  purpose  of 
a  Debris  Basin  Structure  for  the  Lost  Creek  Watershed,  Newton 
County,  Missouri. 

G.  Design  and  Construction  History : 

The  dam  was  designed  by  the  l).  S.  Department  of  Agriculture, 
Soil  Conservation  Service,  Columbia,  Missouri,  under  the  Authority 
of  the  Watershed  Protection  and  Flood  Prevention  Act.  Prior  to 
the  design  of  the  dams,  a  watershed  work  plan  for  the  Lost  Creek 
Watershed  was  prepared  in  January,  1971,  by  the  Soil  and  Water 
Conservation  District  of  Newton  County  with  assistance  by  SCS. 

A  partial  set  of  As  Built  Plans  are  included  as  Sheets  6  through 
10  of  Appendix  A.  A  complete  set  of  plans  are  available  through 
the  Columbia,  Missouri  office  of  SCS. 

Geologic  Investigation  and  analysis  completed  by  SCS  are 
included  as  Sheets  3  through  20  of  Appendix  B. 


The  contract  for  construction  was  let  on  July  22,  1976, 
for  Newton  County  Structure  F-l.  Newton  County  Structures  F-2 
and  F-3  were  included  in  the  contract  with  Structure  F-l. 

The  contractor  for  this  project  was  Higginbotham  Construc¬ 
tion  Company,  Route  1,  Brookline,  Missouri.  Construction  com¬ 
menced  in  October,  1976,  and  the  dam  was  completed  in  July,  1977. 

Inspection  of  the  project  was  conducted  under  the  control  of 
Mr.  Joe  Green,  Project  engineer,  Soil  Conservation  Service,  Mount 
Vernon,  Missouri.  Results  of  the  inspection  and  testing  including 
inspector's  field  notes,  compaction  and  concrete  reports,  are 
currently  on  file  in  the  Columbia,  Missouri  SCS  office. 

• 

Mr.  Higginbotham  indicated  that  the  dam  was  built  in  gen¬ 
eral  conformance  with  the  plans  and  that  no  modifications  were 
required  during  construction.  The  core  trench  was  excavated  to 
the  elevations  shown  on  the  plans  and  filled  in  with  select 
material  from  the  borrow  area  located  within  the  lake  bed.  Com¬ 
paction  of  the  embankment  was  by  the  use  of  a  double  sheepsfoot 
roller.  He  stated  that  the  emergency  spillway  section  was  exca¬ 
vated  to  the  plan  elevation  and  topsoil  was  placed  over  the  ex¬ 
posed  rock  and  compacted  earth  to  the  final  spillway  elevation. 

Mr.  Green  likewise  indicated  that  no  modifications  were  re¬ 
quired  to  the  plans  during  the  construction  phase.  lie  or  one  of 
his  staff  performed  daily  inspections  during  the  course  of  con¬ 
struction. 

11.  Normal  Operating  Procedures  : 

All  flows  will  normally  be  passed  by  the  restricted  flow 
riser  to  the  30  inch  spillway  pipe  and  the  uncontrolled  earth 
cut  emergency  spillway.  Information  obtained  from  Mr.  Green 
and  Mr.  Webb  indicates  that  the  maximum  water  depth  for  this  dam 
was  approximately  3.0  feet. 

1.3  PERTINENT  DATA: 


Pertinent  data  about  the  dam,  appurtenant  works,  and 
reservoir  are  presented  in  the  following  paragraphs.  Sheet 
3  of  Appendix  A  presents  a  plan,  profile  and  typical  section, 
of  the  embankment  from  field  data  obtained  by  the  inspection 
team.  Sheets  6  through  10  of  Appendix  A  are  selected  sheets  from 
the  complete  set  of  As  Built  plans  prepared  by  the  Soil  Conserva¬ 
tion  Service. 

A.  Drainage  Area: 

The  drainage  area  for  this  dam,  as  obtained  from  the 
Watershed  Work  Plan  and  As  Built  Plans  (Sheet  10  of  Appendix  A) 
is  approximately  99  acres. 


(1)  All  discharge  at  the  dam  site  is  through  the  restricted 
flow  riser  for  the  30  inch  diameter  principal  spillway 
pipe  and  an  uncontrolled  earth  cut  emergency  spillway. 

(2)  Estimated  Total  Spillway  Capacity  at  Maximum  Pool  (Top 

of  Dam  -  El.  1028.2):  1151  cfs 

(3)  Estimated  Capacity  of  Principal  Spillway:  31  cfs 

(4)  Estimated  Capacity  of  Emergency  Spillway:  1120  cfs 

(5)  Estimated  Experienced  Maximum  Flood  at  Dam  Site: 

No  Flow  Through  Spillways  Reported  , 

(6)  Diversion  Tunnel  Low  Pool  Outlet  at  Pool  Elevation: 

Not  Applicable 

(7)  Diversion  Tunnel  Outlet  at  Pool  Elevation:  Not  Applicable 

(8)  Gated  Spillway  Capacity  at  Pool  Elevation:  Not  Applicable 

(9)  Gated  Spillway  Capacity  at  Maximum  Pool  Elevation:  Not 
Applicable 

C.  Elevations: 

All  elevations  arc  consistent  with  an  assumed  mean  sea  level 
elevation  of  1035.93  for  B.M.  H,  described  in  As  Built  Plans 
as  top  of  concrete  monument  as  Station  0+00  centerline  of  dam 
(See  Sheet  6  of  Appendix  A). 

(1)  Top  of  Dam:  1028.2  feet  MSL 

(2)  Principal  Spillway  Crest:  1013.4  feet  MSL 

(3)  Emergency  Spillway  Crest:  1023.6  feet  MSL 

(4)  Principal  Spillway  Pipe  Invert  Elevation  at  Outlet: 

1000.2  feet  MSL 

(5)  Streambed  at  Centerline  of  Dam:  998.2 

(6)  Pool  on  Date  of  Inspection:  998.7 

(7)  Apparent  High  Water  Mark:  Unknown 

(8)  Maximum  Tailwater:  None 

(9)  Upstream  Portal  Invert  Diversion  Tunnel:  Not  Applicable 

(10)  Downstream  Portal  Invert  Diversion  Tunnel;  Not  Applicable 


Reservoir  Lengths: 


D. 


in 

At 

Top  of  Dam:  900  Feet 

(2) 

At 

Principal  Spillway  Crest: 

300 

Feet 

(3) 

At 

emergency  Spillway  Crest. 

700 

Feet 

1: . 

Storage  Capacities: 

CD 

At 

Principal  Spillway  Crest: 

9.4 

Acre- Feet 

(2) 

At 

Top  of  Dam:  63  Acre-Feet 

(3) 

At 

emergency  Spillway  Crest: 

39.0 

Acre- Feet 

F. 

Reservoir  Surface  Areas: 

(D 

At 

Principal  Spillway  Crest: 

1.6 

Acres 

(2) 

At 

Top  of  Dam:  6.2  Acres 

(3) 

At 

emergency  Spillway  Crest: 

4.0 

Acres 

G. 

Dam : 

(D 

Type:  liarth 

(2) 

Length  at  Crest:  300  Feet 

(3) 

Height:  30  Feet 

(4) 

Top 

Width:  14  Feet 

(5)  Side  Slopes:  Upstream  varies  from  1V.2.26H  to  IV 
Downstream  varies  from  1V:2.88H  to  1V:2.92H 

(6)  Zoning:  Gravelly  Silt  and  Clay 

(7)  Impervious  Core:  12  Feet  Wide 

(8)  Cutoff;  8  Feet  Below  Base  of  Dam 

(9)  Grout  Curtain:  None 

11.  Diversion  and  Regulating  Tunnel: 

(1)  Type:  Not  Applicable 

(2)  Length:  Not  Applicable 

(3)  Closure:  Not  Applicable 

(4)  Access:  Not  Applicable 

(5)  Regulating  Facilities:  Not  Applicable 
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I .  Spillway: 

1.1  Principal  Spillway: 

(1)  Location:  Centerline  Dam  Station  2+54 

(2)  Type:  30  Inch  Diameter  Reinforced  Concrete  Pipe  with 
Restricted  Flow  Riser 

1.2  emergency  Spillway: 

(1)  Location:  West  Abutment 

(2)  Type:  Earth  Cut  Swale  . 

(3)  Upstream  Channel:  Grass  covered  earth  channel 

(4)  Downstream  Channel:  Grass  covered  channel  with  moderate  slopes 
J.  Regulating  Outlets: 

The  8  inch  diameter  slide  gate  associated  with  the  restricted 
flow  riser  is  the  only  regulating  outlet  feature  of  the  dam. 


SUCTION  2 


LNGINliliRINC  DATA 


2.1  DLSIGN: 

Design  calculations  and  construction  plans  were  prepared 
by  and  are  currently  on  file  with  the  U.  S.  Department  Of  Agri¬ 
culture  Soil  Conservation  Service  in  Columbia,  Missouri.  A 
partial  set  of  these  plans  are  included  as  Sheets  6  through  10 
of  Appendix  A.  A  Watershed  Work  Plan  was  prepared  for  the  Lost 
Creek  Watershed  prior  to  the  design  phase.  A  copy  of  the  Project 
Map  is  included  as  Sheet  5  of  Appendix  A.  This  plan,  prepared 
under  the  Authority  of  Public  Law  566,  is  also  on  file  in  the 
Columbia  SCS  office. 


A.  Surveys: 

A  topographic  survey  was  conducted  by  the  Soil  Conservation 
Service  for  the  Lost  Creek  watershed.  The  survey  was  tied 
to  the  sea  level  datum.  Temporary  benchmarks  were  located 
at  each  dam  site.  Concrete  monuments  were  set  at  each  end  of 
the  embankment  by  SCS.  A  description  of  these  benchmarks  is 
shown  on  Sheet  6  of  Appendix  A.  From  the  topographic  survey" 
data  a  4  foot  contour  interval  map  was  drawn  for  design  purposes. 


Geology  and  Subsurface  Materials: 


The  site  is  located  in  the  border  zone  between  the  Ozarks 
and  Western  Plains  geologic  regions  of  Missouri.  This  area  is 
characterized  topographically  by  rolling  to  hilly  with  oak  and 
hickory  forest  areas.  The  sedimentary  rock  layers  exposed  in 
the  Ozarks  region  dip  downward  away  from  the  Ozarks  region  and  the 
higher  and  younger  sedimentary  deposits  become  the  surface  ledges 
in  southwest  Missouri.  The  soils  in  this  region  are  residual 
from  chcrty  and  dolomitic  limestones  of  the  Mississippian  age. 

The  site  is  located  upon  an  outcrop  of  the  Warsaw  formation  of  the 
Meramecian  series.  The  limestone  bedrock  occurs  at  an  average 
depth  of  10  feet  below  initial  ground  level  along  the  entire  dam 
centerline,  as  described  in  the  Geologic  Report  on  the  site.  The 
Geologic  Report  prepared  by  the  Soil  Conservation  Service  is  con¬ 
tained  in  Appendix  B. 


Soils  in  the  area  of  the  dam  are  one  of  this  area's  most  common 
soils.  The  embankment  soils  are  reddish-brown  silty  clays  (CL)  with 
chert  rock  fragments.  The  chert  is  from  the  parent  material  and  is 
found  in  each  of  the  soil  layers  of  this  soil  series.  These  soils 
generally  make  good  fill  material  when  properly  compacted. 


The  "Geologic  Map  oi  Missouri"  indicates  that  two  known  faults 
run  in  a  northeast-southwesterly  direction  through  or  very  near  the 
dam  site.  The  Missouri  Geological  Survey  has  indicated  that  these 
faults  are  known  as  the  Seneca  faults  and  there  is  no  known  acti¬ 
vity  or  movement.  These  faults  in  this  area  are  generally  con¬ 
sidered  to  be  inactive.  The  publication  "Caves  of  Missouri"  indi¬ 
cates  there  are  four  caves  in  Newton  County  and  these  are  several 
miles  from  the  dam  site. 


C.  Foundation  and  Embankment  Design: 

Included  as  Sheet  3  of  Appendix  B  is  the  Geologic  Investiga¬ 
tion  of  Dam  Site  for  this  structure.  The  profile  at  the  centerline, 
of  the  dam  shows  the  location  of  the  borings  as  obtained  by  SCS. 
Sheets  4  through  13  of  Appendix  B  are  the  detailed  soil  investi¬ 
gation  with  conclusions  from  the  study.  Sheets  12  and  13  of 
Appendix  B  are  a  discussion  of  the  results  from  the  Soil  Mechanics 
Laboratory  of  SCS.  One  of  the  tests  performed  was  slope  stability 
analysis. 

Based  upon  the  available  information,  the  basic  foundation 
soil  appears  to  be  silty  clays  (CL).  There  is  apparently  no 
particular  zoning  of  the  embankment  and  no  internal  drainage- 
features  are  known  to  exist. 

D.  Hydrology  and  Hydraulics: 

The  hydrologic  and  hydraulic  design  parameters  of  this  dam 
are  as  shown  on  Sheet  10  of  Appendix  A.  The  Soil  Conservation 
Service  surveyed  17  valley  cross-sections  in  the  watershed  and 
routed  8  evaluation  storms  through  the  channel  using  the  T.  R. 

20  computer  program.  Assistance  was  obtained  from  the  Tulsa 
District,  Corps  of  engineers  for  the  study  and  evaluation.  Based 
on  the  As  Built  Plans  and  a  field  check  of  spillway  dimensions  and 
embankment  evaluations  and  a  check  of  the  drainage  area  on  U.S.G.S. 
quad  sheets,  hydrologic  analysis  using  U.  S.  Army  Corps  of  Engineers 
guidelines  was  performed  and  appear  in  Appendix  C  as  Sheets  1 
through  9. 

L.  Structure: 


The  only  structure  associated  with  this  dam  is  the  restricted 
flow  riser.  Details  of  this  riser  appear  as  Sheet  9  of  Appendix  A. 

2.2  CONSTRUCTION: 

Inspection  during  the  construction  of  the  dam  was  performed 
by  the  Soil  Conservation  Service  Oflice,  Mount  Vernon,  Missouri, 
under  the  direction  of  Mr.  Joe  Green,  Project  Engineer.  Mr.  Green 
stated  that  daily  inspection  was  performed  during  construction.  The 
inspector's  log  and  inspection  tests,  to  include  compaction  and 
concrete  testing,  are  currently  on  file  at  the  Soil  Conservat'ion 
Service  Office,  Columbia,  Missouri.  The  construction  inspection 
data  were  not  obtained. 

2.3  OPERATION: 


Normal  flows  would  be  passed  by  the  restricted  flow  riser 
to  the  30  inch  diameter  spillway  pipe  and  the  uncontrolled  earth- 
cut  spillway.  Mr.  Green  stated  that  normally  the  8  inch  diameter 
slide  gate  on  the  flow  riser  is  open. 
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2.4  EVALUATION : 


\ 


A.  Availability: 

The  engineering  data  available  are  as  listed  in  Section 


B.  Adequacy: 

The  engineering  data  available  were  inadequate  to  make 
a  detailed  assessment  oi'  the  design,  construction,  and 
operation  of  this  structure.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams"  were  not  available,  which  is  t 
considered  a  deficiency.  The  seepage  analyses  should  be 
performed  for  appropriate  loading  conditions  (.including 
earthquake  loads)  and  made  a  matter  of  record. 

C.  Validity: 

The  As  Built  Plans  and  Soil  Investigation  data  and  test 
results  prepared  by  the  Soil  Conservation  Service  included  i n 
Appendices  A  and  B  are  valid  engineering  data  on  the  design 
and  construction  of  the  dam. 


( 
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SUCTION  3  -  VISUAL  INSPECTON 


3.1  FINDINGS: 

A.  General: 

The  field  inspection  was  made  on  May  29,  1980. 

The  inspection  team  consisted  of  personnel  Irom  Anderson 
Engineering,  Inc.  of  Springfield,  Missouri,  and  Hanson 
Engineers,  Inc.  of  Springfield,  Illinois.  The  team  members 
were: 

Steve  Brady  -  Anderson  Engineering,  Inc.,  (Civil  Engineer) 

Tom  Beckley  -  Anderson  Engineering,  Inc.,  (Civil  Engineer)  • 

Jack  Healy  -  Hanson  Engineers,  Inc.,  (Geotechnical  Engineer) 

Nelson  Morales  -  Hanson  Engineers,  Inc.,  (Hydraulic  Engineer) 

Photographs  of  the  dam,  appurtenant  structures,  reser¬ 
voir,  and  downstream  features  are  presented  in  Appendix  D. 

B .  Dam : 

The  dam  appears  to  be  in  good  condition.  No  sloughing  or 
sliding  of  the  embankment  was  noted.  The  horizontal  and  vertical 
alignments  of  the  crest  were  good,  and  no  surfacing  cracking  or 
unusual  movement  was  obvious.  The  crest  of  the  embankment  was 
14  feet  wide  and  the  lowest  crest  elevation  was  1028.2.  The 
field  survey  data  obtained  by  the  inspection  team  compared  favor¬ 
ably  to  the  As  Built  Plans  for  this  dam. 

On  the  date  of  inspection,  the  pool  level  was  about  8.25  feet 
below  the  slide  gate  invert.  No  apparent  high  water  mark  was 
observed.  According  to  Mr.  Green,  the  maximum  depth  of  water  im¬ 
pounded  has  been  only  about  3  feet.  He  stated  that  the  dam  has 
never  held  water.  To  his  knowledge  there  has  not  been  any  attempt 
to  locate  the  apparent  leakage.  The  Lost  Creek  Watershed  Work 
Plan  noted  that  the  geologic  site  conditions  make  permanent  water 
storage  unpredictable.  As  the  structure  was  intended  to  function 
as  a  Debris  Basin  Structure,  permanent  water  storage  is  not  a 
major  factor. 

Shallow  auger  probes  into  the  embankment  indicated  the  fill 
material  to  be  a  reddish-brown  silty  clay  (CL.).  The  embankment 
is  grass-covered  anti  appears  to  be  in  good  condition.  Due  to  the 
heavy  grass  cover,  thorough  inspection  of  the  embankment  was  diffi¬ 
cult.  No  sloughing  of  the  embM.fment  Or  seepage  through  the  embank¬ 
ment  was  evident.  No  animal  burrows  were  noted.  No  serious  erosion 
was  observed. 

No  rip  rap  was  noted  on  the  upstream  face  at  normal  pool 
elevation.  Due  to  the  lack  of  permanent  water  capability  and 
the  heavy  grass  cover,  erosion  does  not  appear  to  be  a  problem. 

A  scattering  of  light  brush  growth  on  the  embankment  was  noted. 
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No  instrumentation  (.monuments,  piezometers,  etc.)  other- 
than  B.M.  If  1  was  observed. 

C.  Appurtenant  Structures: 

C.l  Principal  Spillway: 

The  principal  spillway  consisting  of  the  30  inch  reinforced 
concrete  spillway  pipe  and  associated  flow  restrictor  riser 
is  in  good  condition.  The  8  inch  diameter  slide  gate  was  in 
good  working  condition. 

The  approach  to  the  inlet  structure  was  clear.  Considerable 
rip  rap  was  placed  around  the  inlet  structure'.  The  principal 
orifice  (8.0  feet  above  the  structure  invert)  did  not  appear.’ 
to  have  been  used.  Past  flow  through  the  spillway  pipe  occurred 
when  the  slide  gate  was  opened. 

No  rip  rap  was  noted  at  the  outlet  of  the  spillway  pipe. 
However,  due  to  the  absence  of  any  appreciable  flow  through  the 
pipe  no  erosion  was  observed. 

C. 2  emergency  Spillway: 

The  emergency  spillway  was  located  at  the  west  abutment. 

The  spillway  channel  appeared  to  be  an  earth  cut  channel.  The 
grass  cover  in  the  channel  was  good  with  no  noticeable  erosion. 

The  spillway  lias  not  been  used  since  the  dam  was  constructed. 
According  to  Mr.  Higginbotham  portions  of  the  spillway  were 
excavated  to  rock  and  then  covered  with  topsoil.  Continued  use 
of  the  spillway  would  probably  result  in  appreciable  erosion. 

The  outlet  channel  is  directed  well  away  from  the  embank¬ 
ment.  The  outlet  and  inlet  channel  were  clear. 

D.  Reservoir: 

The  immediate  periphery  of  the  lake  was  wooded  and  grass 
covered  with  moderate  slopes.  The  reservoir  banks  appeared  to  be 
in  good  condition  with  heavy  grass  cover.  No  appreciable  sedimen¬ 
tation  was  noted. 

C.  Downstream  Channel: 

Immediately  downstream  of  the  embankment  the  channel  is 
grass  covered.  The  slopes  are  moderate. 

3.2  EVALUATION : 


Due  to  the  apparent  geologic  conditions,  the  dam  does  not 
impound  any  appreciable  permanent  water  storage.  With  use  as 
a  debris  basin  structure  with  limited  flows,  the  absence  of 
rip  rap  on  the  upstream  face  of  the  embankment  and  at  the  pri¬ 
mary  spillway  pipe  and  the  unlined  emergency  spillway  section 
do  not  appear  to  be  signiiicant. 


Some  light  brush  growth  was  noted  on  the  embankment.  The 
grass  cover  on  the  dam  was  good.  The  presence  of  any  seepage 
areas  could  not  be  observed  due  to  the  lack  of  water  impounded 
by  the  dam. 

Photographs  of  the  dam,  appurtenant  structures,  and  the 
reservoir  are  presented  in  Appendix  D. 


SLCTION  4  -  OPli  RATIONAL  PROCLDURLS 


4.1  PROCLDURFS: 

The  operation  and  maintenance  of  the  dam  are  the  responsi¬ 
bility  of  the  Lost  Creek  Watershed  District  Board  in  conjunction 
with  the  Soil  and  Water  Conservation  District,  Neosho,  Missouri. 

For  the  first  three  years  after  construction  of  the  dam,  a  joint 
inspection  is  being  conducted  by  members  of  the  District  Board 
and  the  Soil  Conservation  Service.  After  three  years  the  District 
Board  is  responsible  for  providing  yearly  inspections.  In  addition, 
to  the  annual  inspection,  the  dam  is  to  be  inspected  after  each 
severe  flood  and  after  the  occurrence  of  any  other  unusual  condi¬ 
tions  which  might  adversely  affect  tiie  structural  measure.  Ji'he 
inspection  is  to  include  the  condition  of  principal  spillway  and 
its  appurtenances,  the  emergency  spillway,  the  earthfill  and 
any  other  items  installed  as  a  part  of  the  structure.  Copies 
of  the  inspection  report  are  forwarded  to  the  Soil  Conservation 
Service  office  in  Springfield,  Missouri.  The  last  annual  inspection 
was  conducted  on  May  14,  1980,  and  the  results  are  included  as  Sheet 
11  of  Appendix  A. 

4.2  MAINTENANCE  OF  DAM: 

After  the  yearly  inspection  of  the  dam,  the  Lost  Creek  Water¬ 
shed  District  Board  determines  the  maintenance  to  be  done.  Monies 
for  the  required  maintenance  are  derived  from  a  tax  levey  imposed 
upon  the  residents  of  the  Watershed  District. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES: 

The  maintenance  required  for  the  restricted  flow  riser  is 
accomplished  after  the  yearly  inspection  by  the  Watershed  District 
Board.  The  slide  gate  appeared  to  be  in  good  condition. 

4.4  DESCRIPTION  OF  ANY  WARNINU  SYSTFM  IN  EFFECT: 

The  inspection  team  is  unaware  of  any  existing  warning 
system  for  this  dam. 

4.5  LiVALUATION : 

The  general  maintenance  of  the  dam  and  associated  items 
appeared  to  be  in  good  condition.  The  brush  growth  should  be 
removed  from  the  dam  on  a  yearly  basis.  Should  the  dam  ever  pro¬ 
vide  permanent  water  storage,  rip  rap  may  be  required  on  the 
upstream  face  and  at  the  outlet  of  the  principal  spillway. 


SECTION  5  -  HYDRAULIC/ HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES: 


A.  Design  Data: 

The  hydrologic  and  hydraulic  design  data  for  this  dam  are 
as  shown  on  Sheet  10  of  Appendix  A. 

B.  Experience  Data: 

No  recorded  rainfall,  runoff,  discharge,  or  reservoir  stage 
data  were  obtained  for  this  lake  and  watershed.  During  the  de¬ 
sign  phase,  flood  frequency  used  in  evaluation  of  damages  was 
obtained  from  six  representative  stream  gauges  in  the  surrounding 
area . 


C.  Visual  Observations: 


The  approach  channels  to  the  spillway  are  clear.  The  emergency 
spillway  is  well  separated  from  the  embankment,  and  spillway  releases 
would  not  be  expected  to  endanger  the  dam.  Spillway  flows  through  the 
principal  spillway  pipe  could  result  in  erosion  at  the  pipe  outlet. 

The  downstream  channel  has  a  dense  growth  of  brush  and  trees. 

D.  Overtopping  Potential: 

The  hydraulic  and  hydrologic  analyses  (using  the  U.  S.  Army 
Corps  of  Engineers  guidelines  and  the  I1EC-1  computer  program)  were 
based  on  (1)  a  field  survey  of  spillway  dimensions  and  embankment 
elevations;  (2)  an  estimate  of  the  reservoir  storage  and  the  pool 
and  drainage  areas  from  the  Seneca,  Missouri,  7.5  Minute  U.S.G.S. 
quad  sheet;  and  (3)  data  obtained  from  the  As  Built  Plans  for 
this  project  (See  Appendix  A,  Sheets  6  through  10). 

Based  on  the  hydrologic  and  hydraulic  analysis  pre¬ 
sented  in  Appendix  C,  the  combined  spillways  will  pass 
74  percent  of  the  Probable  Maximum  Flood.  The  Probable 
Maximum  Flood  is  defined  as  the  flood  discharge  that  may  be 
expected  from  the  most  severe  combination  of  critical  meteoro- 
logic  and  hydrologic  conditions  that  are  reasonably  possible  . 
in  the  region.  The  recommended  guidelines  from  the  Department 
of  the  Army,  Office  of  the  Chief  of  Engineers,  require  that 
this  structure  (small  size  with  high  downstream  hazard  potential) 
pass  50  percent  to  100  percent  oFtFe  PMF,  without  overtopping. 
Considering  the  height  of  dam  (30  feet),  the  maximum  storage 
capacity  (63  acre-feet)  and  the  low  volume  of  permanent  water 
storage  50  percent  of  the  PMF  has  been  determined  to  be  the 
appropriate  spillway  design  flood.  The  structure  will  pass  a 
1  percent  probability  flood  without  overtopping. 
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Application  of  the  probable  maximum  precipitation  (PMP), 
minus  losses,  resulted  in  a  flood  hydrograph  peak  inflow  of 
2107  cfs.  For  50  percent  of  the  PMP,  the  peak  inflow  was  1054 
cf  s . 

The  routing  of  the  PMF  through  the  spillways  and  dam  indi¬ 
cates  that  the  dam  will  be  overtopped  by  0.76  feet  at  elevation 
1028.96.  The  duration  of  the  overtopping  will  be  .42  hours, 
and  the  maximum  outflow  will  be  1603  cfs.  The  maximum  discharge 
capacity  of  the  spillways  is  1151  cfs.  The  routing  of  50  per¬ 
cent  of  the  PMF  indicates  that  the  dam  will  not  be  overtopped. 
The  maximum  outflow  will  be  763  cfs.  Overtopping  of  an  earthen 
embankment  could  cause  serious  erosion  and  could  possibly  lead 
to  failure  of  the  structure.  • 


SUCTION  6 


STRUCTURAL  STABILITY 


b.l  EVALUATION  OT  STRUCTURAL  STABILITY: 

A.  Visual  Observations: 

Observed  features  which  could  adversely  afiect  the 
structural  stability  of  this  dam  arc  discussed  in  Sections 
5 . IB  and  3.2. 

B.  Design  and  Construction  Data : 

Design  data  obtained  are  included  in  Appendix  A.  Analysis 
of  the  soil  structure  is  included  in  Appendix  B.  Additional 
design  data  and  construction  notes  and  test  results  are  located 
at  the  Soil  Conservation  Service  in  Columbia,  Missouri. 

Seepage  and  stability  analysis  comparable  to  the  requirements 
of  the  guidelines  were  not  available,  which  constitutes  a  deficiency 
which  should  be  rectified. 

C.  Operating  Records : 

No  operating  records  have  been  obtained. 

D.  Rost- Construction  Changes  : 

There  have  been  no  reported  post -construct  ion  changes  to 
this  dam. 

h.  Seismic  Stability: 


The  structure  is  located  in  seismic  zone  1.  An 
earthquake  of  this  magnitude  would  not  generally  be  expected 
to  cause  severe  structural  damage  to  a  well  constructed  earth 
dam  of  this  size.  However,  it  is  recommended  that  the  pre¬ 
scribed  seismic  loading  for  this  zone  be  applied  in  stability 
analyses  performed  for  this  dam. 


SUCTION  7  -  ASSESSMENT/ REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT: 


This  Phase  I  inspection  and  evaluation  should  not  be 
considered  as  being  comprehensive  since  the  scope  of  work 
contracted  for  is  far  less  detailed  than  would  be  required 
for  an  in-depth  evaluation  of  dams.  Latent  deficiencies, 
which  might  be  detected  by  a  totally  comprehensive  inves¬ 
tigation,  could  exist. 

A.  Salcty: 

The  embankment  is  in  good  condition.  Some  items  were  noted 
during  the  visual  inspection  which  should  be  investigated  fur¬ 
ther,  corrected  or  controlled.  These  items  are:  (1)  light 
brush  present  on  the  embankment  faces. 

Another  deficiency  was  the  lack  of  seepage  and  stability 
analyses  comparable  to  the  recommended  guidelines. 

The  dam  will  be  overtopped  by  flows  in  excess  of  74 
percent  of  the  Probable  Maximum  Flood.  Overtopping  of  an 
earthen  embankment  could  cause  serious  erosion  and  could 
possibly  lead  to  failure  of  the  structure. 

B.  Adequacy  of  Information: 

The  conclusions  in  this  report  were  based  on  review  of 
the  information  listed  in  Section  2.1,  the  performance 
history  as  related  by  others,  and  visual  observation  of  external 
conditions.  The  inspection  team  considers  that  these  data  are 
sufficient  to  support  the  conclusions  herein.  Seepage  and 
stability  analyses  comparable  to  the  "Recommended  Guidelines 
for  Safety  Inspection  of  Dams"  were  not  available,  which  is 
considered  a  deficiency. 

C.  Urgency: 

The  remedial  measures  recommended  in  paragraph  7.2 
should  be  accompl ished  in  the  near  future.  If  the  defici¬ 
encies  listed  in  paragraph  A  are  not  corrected,  and  if  good  . 
maintenance  is  not  provided,  the  embankment  condition  will 
deteriorate  and  possibly  could  become  serious  in  the  future. 

D.  Necessity  for  Additional  Inspection: 

Based  on  the  result  of  the  Phase  I  inspection,  no  additional 
inspection  is  recommended. 


12.  Seismic  Stability: 

The  structure  is  located  in  seismic  zone  1.  An  earthquake 
of  this  magnitude  would  not  generally  be  expected  to  cause  severe 
structural  damage  to  a  well  constructed  earth  dam  of  this  size. 
However,  it  is  recommended  that  the  prescribed  seismic  loading 
for  this  zone  be  applied  in  any  stability  analyses  performed 
for  this  dam. 

7.2  RI2M12U1AL  MliASUKHS : 

The  following  remedial  measures  and  maintenance  procedures 
are  recommended.  All  remedial  measures  should  be  performed  under 
the  guidance  of  a  professional  engineer  experienced  in  the  design 
and  construction  of  dams. 

A.  Alternatives: 


Not  Applicable 

B.  0  1)  M  Procedures: 

(1)  Seepage  and  stability  analyses  comparable  to  the 
requirements  of  the  recommended  guidelines  should 
be  performed  by  an  engineer  experienced  in  the 
construction  of  dams. 

(2)  The  light  brush  growth  should  be  removed  and  vegetative 
growth  on  the  dam  should  be  cut  annually. 

(5)  Wave  protection  should  be  provided  for  the  upstream 
face  of  the  embankment  if  permanent  water  storage  is 
accomplished . 

(4)  A  detailed  inspection  of  the  dam  should  be  made 
periodically  by  an  engineer  experienced  in  the 
design  and  construction  of  dams. 
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U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


SCS-376A 
REV.  2  M 
SHEET _ 


DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


WATERSHED  SU0WATERSHEO 

Lost  Creek 


LOCATION 

Wh,  Sec.  25,  T.  25J/.R.  3'»W. 


INVESTIGATED  BY:  ,  '//■''/ 

SIGNATURE  Of  GEOLOGIST  /■  /  /'  ,  1 

'  •  .1/1  /,  / 


Newton 


Missouri 


SITE  GROUP 


STRUCTURE  CLASS  FUND  CLASS  IFP  C3 

c  wp-o*  etc)  V.T-OS 


<  .  /.  ,/  /  EQUIPMENT  US 

f  ‘  /'  /  TYPE  SIZE.  MAI 


TYPE,  SIZE.  MAKE,  MODEL 


Failing  1500  RD  I  gAT„E 


9-21-75 


c'/su/j* SITE 


DRAINAGE  AREA  SiZE 


SQ.  Mil  FS  0 . 1  3  ACRES  __9? _ 


DIRECTION  OF  VALLEY  TREND  (DOWNSTREAM) 

South 


ESTIMATED  VOLUME  OF  COMPACTED  FILL  REQUIRED 


TYPE  OF  STRUCTURE 

Compacted  Earth 


MAXIMUM  HEIGHT  OF  FILL  1 

29— 


18,027 


PURPOSE 

Debris  Basin 


LENGTH  OF  FILu 


SURFACE  GEOLOGY  AND  PHYSIOGRAPHY 


PHYSIOGRAPHIC  DESCRIPTION 

Ozark  Highland 


STEEPNEJj^OK  ABUTMENTS 
LEFT _ PERCENT 


TOPOGRAPHY 


Rolling 


ATTITUDE  OF  BEDS 

STRIKE  ___ LzH _  DIP  - 


WIDTH  OF  FLOODPLAIN 

AT  CENTER  LINE  OF  DAM _ 90 _ FEET 


general  geology  of  cirr  This  site  is  located  upon  an  outcrop  of  the  Warsaw  formation  of  r: 
Meramecian  series  and  is  Mi ssissippian  in  age.  Bedrock  on  the  site  is  hardness  4—5 


limestone  with  seams  of  chert  which  occurs  at  an  average  depth  of  14  feet  along  the 


£  dam  alignment.  The  bedrock  surface  is  pinnacled  and  uneven . _ 


•v  stiff  consistency.  Clayey 


r.d  cobfcly  and  gravelly  o  1  tvs  (CL).  _  _ 


Circulation  was  lost  while  drilling  borings  in  the  cl  ay- lines  tone  bedrock  ccntac 


Soils  developed  above  bedrock  are  of  modiu 


zone.  See  logs  of  test  holes. 


it  the  time  of  the  site  investigation  and  a  water 


table  was  not  encountered  in  any  of  the  site  borings. 
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U.  S.  DEPARTMENT  OF  AGRICUL1URE 
SOIL  CONSERVATION  SERVICE 


FORM  SCS-376B 
REV.  2.64 


DLTAIILD  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


F  EAT  URE  T-  Dam _ 

(CENTERLINE  OF  OAM.  PRINCIPAL  SPILLWAY.  EMERGENCY  SPILLWAY.  THE  STREAM  CHANNEL.  INVESTIGATIONS  FOR  DRAINAGE 
OF  STRUCTURE.  BORROW  AREA.  PESERVOIR  tIASIN.  ETC.) 


DRILLING  PROGRAM 


NUMBER  OF  SAMPLES  TAKFN 


EQUIPMENT  USED 


Failing  1500  RD 


NUMBER  OF  HOLES 
EXPLORATION  SAMPLING 


UNDISTURBED 
(STATE  TYPE) 


DISTURBED 


SUMMARY  OF  FINDINGS 
(INCLUDE  ONLY  TACTUAL  OATAI 


Hardness  4-5  limestone  bedrock  was  encountered  at  an  average  depth  of  14  feet 


along,  the  *t  dam  a Ij  gnir.cn t _. _ _ _ 

_ Three  horizons  are  developed  above  bedrock.  The  surface  horir.on,  present  on 

the  right  fl ank  is  2  to  3  feet  in  depth.  The  ML  is  not  present  on  the  steep  left 
abutment.  The  second  houton  is  a  40%  gravelly  and  cobbly  brown-red  clay  (CL-GC) 


that  extends  to  an  average  depth  of  6  feet.  Material  in  this  horizon  is  cobble  size 
2  to  4  i nc_h  hard  chertv  irre gular  limestone  with  some  boulders  and  has  clay  in  the 
rrarlts  and  g cams.  The  t bird  horizon  is  a  slightly  chertv  gravelly  waxv-red  clay. 


one  surface.  The  third  horizon 
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U.  S.  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


FORM  SCS  376B 
REV.  7  M  _ 


DETAILED  GEOLOGIC  INVLS  i  IGAT  ION  OF  DAM  SITES 


feature  Principal  Sni  11  way _ 

(CENTERLINE  Of  OAM.  PRINCIPAL  SPIIIVVAY.  IMIRC-ENCY  SPILLWAY.  IhE  STREAM  CHANNEL.  INVESTIGATIONS  FOR  DRAINAGE 
OF  STRUCTURE.  BORROW  AREA.  RESERVOIR  BASIN.  £TC> 


EQUIPMENT  USED 


Failing  1500  RD 


DRILLING  PROGRAM 


NUMRf  P  Of  HOLES 
EXPLORATION  SAMPLING 


NUMBER  Of  SAMPLES  TAKEN 


UNDISTURBED 
(STATE  TYPE) 


DISTURBED 


SUMMARY  OF  FINDINGS 
(INCLUDE  ONLY  TACTUAL  DATA! 


_ Ha rdn ess  4-5  limesto no  with  chert  1c nsc s  was  encotntcred  at  an  averag c  depth  of 

14  feet  along  the  principal  spillway  alignment.  The  bedrock  surface  may  be  expected 

to  be  uneven  and  pinnae  1  o_ih _ 

_ Soils  developed  above  bedrock  are  a  neriiun  consistency  brown  silt  (ML)  s urface 

horizon  which  extends  to  a  depth  of  2-3  foot.  Below  the  surface  horizon,  the  second 


horizon  is  a  gravelly  and  cohbly  brown-red  clav  (CL)  with  an  average  thickness  o 


feet.  The  third  horizon  is  a  si. 


•avollv  red  clav  (CL).  The  third  horizon 


overlies  limestone  and  is  probably  residium  from  the  weathering  of  the _ 


All  three  borings  lost  circulation  whi lc  drilling  the  clay-limestone  zone.  High 

:op  portion  of  the 


■U.  S.  DFF>A«TVENT  OF  AGSICULTUHC 
SOIL  CONSERVATION  SERVICE 


FORM  SCS  376B 


OETAILCD  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


feature _ Boil£^w_Arc.a _ 

(CENTERLINE  OF  DAM.  PRINCIPAL  SPILLWAY.  EMERGENCY  SPILLWAY.  THE  STREAM  CHANNEL.  INVESTIGA1  IONS  FOR  DRAINAGE 
OF  STRUCT  URE.  BORROW  AREA.  RESERVOIR  BASIN.  ETC.) 


DRILLING  PROGRAM 


NUMBER  OF  SAMPLES  TAKEN 


EQUIPMENT  USED 


NUMBER  Of  HOLES 
EXPLORATION  SAMPLING 


UNDISTURBED 
(STATE  TYPE) 


DISTURBED 


Failing  1500  RD 


AW >>■  '  c.n.  -V  1 


SUMMARY  Or  FINDINGS 
(INCLUDE  ONLY  FACTUAL  UATAl 


_ Three  soil  horizo  n  s  gene  r  ally  comp  rise  the  materials  of  The  borrow.  The  surface 

horizon  averagin g  2  to  3  fee.L  in  depth  is  a  slightly  gravelly  silt  (ML).  The  so cond 

horizon  is  a  gravelly  and  cobbly  _b rown-red  c 1 nv  (CL)  that  extends  to  an  average _ 

depth  of  4-5  feet.  The  third  horizon  (if  present)  is  a  slightly  chertv  p.ravellv _ 

clay  (CL).  The  horizon  directly  overlies  a  pinnacled  and  uneven  surface  limestone 


bedrock.  Higher  plasticity  soils  appear  to  increase  with  depth. _ 

_ The  hardness  4-5  chertv  limes  tone  bedrock  will  limit  borrowing  in  some  areas  to 


a  dept h  of  6  feet  or  less.  Average  depth  to  limestone  is  8  feet. _ 

water  tab le  was  encoun tered  in  anv  of  the  borrow  b orings . _ 
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U.  S.  DEPARTMENT  Of  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


DETAILED  GEOLOGIC  INVESTIGATION  OF  DAM  SITES 


FORM  SCS-376B 


REV.  2-64 
SHEET _ 5_  OF 


feature _ Em£Xgeii£y_Spillyay _ 

(CEUTCHLINE  OF  DAM.  PRINCIPAL  SPILLWAY.  EMERGENCY  SPILLWAY,  THE  STREAM  CHANNEL.  INVESTIGATIONS  FOR  DRAINAGE 
OF  STRUCTURE,  BORROW  AREA,  RESERVOIR  BASIN,  ETC.) 


EQUIPMENT  USED 

Falling  1500  RD 


DRILLING  PROGRAM 


number  of  samples  taken 


NUMBER  OF  HOLES 
EXPLORATION  SAMPLING 

8  1 


UNDISTURBED  OiSTURBED 

(STATE  TYPE)  LARGE  SMALL 

2 


2 _ —  -  _ 

SUMMARY  OF  FINDINGS 
(INCLUDE  ONLY  f  ACTUAL  DATA) 

_ A  thin  brown  silt  (ML)  surface  horizon  averaging  2  foot  in  depth  overlies  a  40% 

cobble  and  gravelly  brown  brown-red  clav  second  horizon  that  extends  to  an  average 
depth  of  7  feet.  The  third  horizon  is  a  slightly  gravelly  red  waxy  clay  chat  extends 

to  be  low  proposed  grade  _ 

The  cohbly  clay  second  horizon  or  the  slightly  clay  third  horizon  will  be _ 

encountered  at  proposed  grade  at  all  stations. _ 


TOTAL 


It.  s.  DEPART MENT  OF  AGR  CULTURE 
SOIL  CONSfc  RVATION  SERVICE 


FORM  SCS376B 


DETAILED  GEOLOG'C  INVESTIGATION  OF  DAM  SITES 


REV.  !.6t 

SHEET _ Of  _i _ 


feature  Stream  Clianael _ — - — 

(CENTERLINE  OF  DAM.  PRINCIPAL  SPIILAAY.  EMERGENCY  SPILLWAY.  THE  STREAM  CHANNEL.  INVES1 IGAT  IONS  FCR  DRAINAGE 
OF  STRUCTURE.  BORROW  AREA.  RESERVOIR  BASIN,  ETC.) 

DRILLING  PROGRAM 

NUMBER  OF  SAMPLES  TAKEN 

EQUIPMENT  USED  NUMBER  OF  HOLES  UNDISTURBED  DISTURBED 

EXPLORATION  SAMPLING  (STATE  TYPE)  LARGE  SMALL  . 

Hand  Au^er _ _ 1  —  _ -- _  —  — 


TOTAL 


SUMMARY  OF  FINDINGS 

(INCLUDE  ONLY  FACTUAL  DATA) 


_ Poorly  sorted  gravel  ar.d  sand  with  some  cobbles  is  present  on  the  channel  floor 

and  extends  to  a  depth  of  1  foot.  The  gravel  overlies  moist  cobb.lv  broivn-red  clay. 
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WATERSHED 

SUBWATERSHED 

COUNTY 

STATE 

* 

Lost  Creek 

_ 

1 _ 

Nov:  ton 

|  Missouri 

SITE  NO.  , 

_ JE-] _ 1 

SITE  GROUP 

ii 

1  STRUCTURE  CLASS 

C 

assn 

- * - 

INTERPRETATIONS  AND  CONCLUSIONS 


9.  Dam  -  The  recommended  minimum  cutoff  trench  depths  should  provide  an  adequate 
cutoff.  The  trench  will  bottom  on  both  abutments  in  cobbly  gravelly  clay  (CL) 
material  and  through  the  floodplain  section  in  silty  gravelly-cobblv-ctay  material. 
Low  seepage  may  be  anticipated.  It  is  not  predicted  that  the  limestone  bedrock  will 
be  uncovered,  where  there  may  be  some  highly  permeable  strata. 


Principal  Spillway  -  Location  alignment  and  foundation  are  satisfactory  and  the 
location  at  station  2+53  9-  dam  is  adequate.  It  is  suggested  that  the  ML  surface 
material  found  along  this  alignment  be  removed  during  construction. 

Drainage  -  Not  recommended  '  „  •' 

Stream  Channel  -  1  to  2  foot  cleanout  at  all  sections  should  eliminate  ob jectionable 
gravel , sand,  trash  and  organic  debris.  This  cleanout  should  bottom  on  gravelly  brown- 
red  very  stiff  clay. 

Emergency  Spillway  -  An  estimated  12,000  cu.  yds.  of  common  excavation  may  be  expected 
from  the  emergency  spillway  area. 

Limestone  bedrock  was  not  encountered  above  proposed  grade  in  any  of  the  spill¬ 
way  borings  and  the  spillway  should  bottom  in  cobbly  gravelly  clay  at  all  stations. 


Borrow  -  Ample  materials,  along  with  required  excavation  from  the  emergency  spillway 
are- avail  able  from  the  suggested  borrow  area  limits  to  construct  the  embankment. 

More  plastic  soil  materials  may  be  expected  in  the  higher  elevations,  located 
on  the  flanks  of  the  floodplain;  and  for  this  reason  as  well  as  the  highly  permeable 
clay-limestone  zone  that  may  be  expected  from  8  to  14  foot  depths,  it  is  suggested 
that  borrowing  in  the  floodplain  areas  be  limited  to  depths  of  6  or  7  feet. 

The  cobbles  in  the  borrow  soils  should  be  suitable  for  use  in  embankment  slope 
and  berm  protective  cover. 
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ENGINEER'S  REPORT 
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SITE  F-l  LOST  CREEK 

1.  STREAM  CHANNEL  -  Stripping  and  foundation  preparation  and  core  trench 
excavation  should  eliminate  all  the  stream  channel  cleanout  needed. 

2.  DEPTH  OF  COPE  -  Recommend  that  the  core  trench  be.  as  shallow  as  possible, 
should  penetrate  the  lower  CL  material  approximately  one  foot  (1'). 
Recommend  the  core  trench  bottom  width  be  12  feet  with  1:1  side  slopes. 

3.  UNDESIRABLE  MATE  RIAL  -  There  appears  to  be  no  large  amount  of  undesirable 
material  in  the  foundation  area  that  needs  to  be  removed  other  than* 
normal  stripping  and  topsoil  removal. 

4.  MATERIALS  -  Excavation  from  core  and  emergency  spillway  may  be  used  for 
fill.  Emergency  spillway  excavations  with  3:1  side  slopes  will  amount 
to  approximately  12,000  cubic  yards.  Any  additional  fill  material 
needed  can  be  obtained  from  below  the  principal  spillway  crest  elevation 
in  the  borrow  area. 

5.  CONDUIT  -  Due  to  class  of  structure  the  conduit  will  be  reinforced 
30  inch  concrete  pipe  with  capped  riser. 

6.  DRAINAGE  -  It  is  very  doubtful  that  any  type  of  drainage  will  be 
needed. 

7.  Recommend  that  fill  placement  control  be  class  C  compaction  or 
Class  A  compaction  with  controls  on  the  minus  3/4"  fraction. 


> 


'  '  ■ '  “  ^ 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  SERVICE  -  Coi  l  Mechanics  Laboratory 

800  "J"  Street,  Lincoln,  Nebraska  66508 

SUBJECT:  ENG  13-18,  Missouri  wF-08,  Lost  Creek,  Site  F-l  DATE:  January  21,  1976 

(Newton  County) 

TO:  Monroe  Dale 

State  Conservation  Engineer 
Soil  Conservation  Service 
Columbia,  Missouri 

ATTACHMENl'S 

1.  Form  SC S- ENG -35 Soil  Mechanics  Laboratory  Data,  1  sheet 

2.  Form  SCS-ENG-35.5A  &  355B,  Tri axial  Shear  Test,  1  test,  2  sheets 
3-  Form  SCS-ENG-352,  Compaction  and  Penetration  Resistance,  3  sneets 
4.  Form  SCS-357,  Summary  -  Slope  Stability  Analysis,  2  sheets 

DISCUSSION 

FOUNDATION 

A.  Bedrock .  Limestone  bedrock  occurs  at  depths  of  about  12  to  l6  feet. 


B.  Soil  Cl n c s- 1  f i c a t ' o n .  The  soil  on  the  right  abutment  and  in  the  flood- 
plain  is  logged  as  a  2  or  3-foet  layer  of  ML  overlying  CL.  The'  soil 
on  the  left  abutment  is  logged  us  CL. 

Three  bag  samples  were  submitted  from  test  hole  3  on  the  right  abutment. 
The  sample  from  the  surface  zone  is  classified  as  ML  or  CL-ML.  The 
intermediate  zone  from  the  2  to  6-foot  depth  is  classed  as  SC,  and  the 
zone  from  the  6  to  l6-foot  depth  is  a  Cil  that  contains  67  percent  fines. 

No  undisturbed  samples  were  submitted  for  testing. 


EMBANKMENT 


A.  Soil  Classif i cat: on.  Two  samples  were  submitted  from  the  emergency 
spillway  area  and  two  samples  were  submitted  from  the  borrow  area. 

The  samples  from  the  emergency  spillway  contain  about  15  to  20  percent 
gravel,  and  slightly  more  than  SO  percent  fines.  They  are  classed  as 

CL. 


Sample  1C3-1  from  the  borrow  area  is  from  the  2  to  6-foot  depth,  and 
it  is  similar  to  S.'jnrle  3-2  f -on  the  center.!  inrt.  It  contains  22  percent 
gravel  and  I'J  percent  fines  and  is  classed  as  GC.  Sample  103-2  is 
comparable  to  Sample  3-3  from  centerline,  and  it  is  also  classed  as  CH. 
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B.  Compacted  Density.  Compaction  tests  were  made  on  two  of  the  samples 
as  requested.  Tests  were  made  on  the  minus  3/ inch  fraction  to 
comply  with  plans  for  control  on  the  minus  3/^ -inch  fraction.  There 
is  not  much  gravel-sine  material  in  these  samples,  so  an  additional 
compaction  test  was  made  on  the  minus  Do.  4  fraction  of  Sample  103-1 
to  provide  data  so  that  the  shear  test  could  be  made  on  the  minus 
No.  k  fraction  with  small-size  test  specimens  rather  than  on  the 
larger  sine  test  specimens  required  if  the  gravel  were  included. 

C.  Shear  Strength.  A  CU  triaxia]  shear  test  was  made  on  the  minus  No.  ^ 
size  material  from  Sample  103-3  ( Y0V/765 ) .  The  test  specimens  wepc 
compacted  to  95  percent  of  Proctor  density.  The  saturated  _rhcar 
strength  parameters  obtained  arc  0  =  12°,  c  -  9OO  psf,  and  0  =  35 °> 

c"  =  0.  The  stress-strain  curves  indicate  that  the  mat-,  rial  is  quite 
brittle,  and  to  make  some  allowance  for  foundation  strain,  failure 
was  picked  at  5  percent  strain,  which  results  in  a  deviator  stress 
less  than  the  peak  deviator  stress. 

SIPPE  STABILITY 

The  stability  of  the  proposed  2y:l  slopes  was  checked  with  a  circle  method 
of  analysis.  Condition?  assumed  for  the  analysis  were  (l)  foundation 
strength  greater  than  the  embankment  strength  (no  cores  wore  submitted, 

(2)  full  drawdown  from  emergency  spillway  elevation  for  the  upstream  slope, 

(3)  steady- seepage  condition  with  a  phreatic  line  from  emergency  spillway 
elevation  and  no  embankment  drain  for  the  downstream  slope,  and  ('0  the 
shear  strength  parameters  outlined  previously.  For  these  conditions  the 
analysis  shows  that  the  proposed  2rr:l  slopes  have  acceptable  factors  of 
safety. 

CONCLUSIONS  AND  PIPOMHENDATIONS 

We  concur  with  the  proposal  outlined  in  the  engineer's  report.  Tire  core 
trench  should  bottom  in  the  zone  represented  by  Sample  3-3 •  Compaction 
can  be  controlled  on  the  minus-  3/ ‘'-inch  fraction  as  proposed.  Proposed 
slopes  of  2y:l  have  an  acceptable  factor  of  safety  providing  the  foundation 
strength  is  as  assumed. 


■  •  i\ 

|  t- 

Lorn  P.  Dunnignn 
Head 

Attachments 

cc:  Joe  A.  Green,  Project  Engr. ,  Mr.  Vernon  (2) 

Buell  M.  Ferguson,  Lincoln,  Nebr. 

Sheet  13  of  Appendix  B 


Sheet  15  of  Appendix  B 


SCS-fNGOS?  iRfV.  J-?0) 

mt  cow  Inc- ?? 


» 


ri ' ' )  y ' 

l  AIK«ftU4'f  A.)  /  ~ 


MATK1UA1.S  U.  S.  DKl'AKTMKNT  of  AN  RICtM.TURK  COMPACTION  AND 

TESTING  HKI’OKT  SOU.  CONSKltVATKM  SEUVICE  PENETRATION  RESISTANCE 


GEOLOGIC  ORIGIN 


SPECIFIC  GRAVITY  (04 


/  u  r  >  . _ 


oe*»th  . 

r?-  6 


Tf  $  I  f  0  AT  y\  APPROVED  BV  I  DATE 

Sml-UMCo!.s(\  I _ _ 


CLASSIFICATION  _  < ZL -  LL  PI .  fb  [  CURVE  NO.  i  y  OF  2 — ' 

MAX.  PARTICLE  SIZE  INCLUDED  IN  TEST  STD  (ASTM  D-  6981M;  METHOD  C 

r  MINUS  NO  4 _ 2,(„l4  T  MOD. (ASTM  D-I5S7)[J;  METHOD  _ 

SPECIFIC  GRAVITY  (G.)  ^  „ 

*  \  PLUS  NO.  4  _  OTHER  TEST  □  (SEE  REMARKS) 
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Newton  County  Structure  F-l  Dam 
Newton  County ,  Missouri 
Mo.  I  D.  No.  20512 


APPENDIX  C 


HYDROLOGIC  AND  HYDRAULIC  ANALYSIS 

To  determine  the  overtopping  potential,  flood  routings  were  performed 
by  applying  the  Probable  Maximum  Precipitation  (PMP)  to  a  synthetic  unit 
hydrograph  to  develop  the  inflow  hydrograph.  The  inflow  hydrograph  was 
then  routed  through  the  reservoir  and  spillway.  The  overtopping  analysis 
was  accomplished  using  the  systemized  computer  program  11EC-1  (Dam  Safety 
Version),  July  1978,  prepared  by  the  Hydrologic  Engineering  Center,  U.S. 

Army  Corps  of  Engineers,  Davis,  California. 

The  PMP  was  determined  from  regional  charts  prepared  by  the  National 
Weather  Service  in  "Hydrometeorological  Report  No.  33."  Reduction  factors 
were  not  applied.  The  rainfall  distribution  for  the  24-hour  PMP  storm 
duration  was  assumed  according  to  the  procedures  outlined  in  EM  1110-2- 
1411  (SPD  Determination). 

The  synthetic  unit  hydrograph  for  the  watershed  was  developed  by 
the  computer  program  using  the  SCS  method.  The  parameters  for  the  unit 
hydrograph  are  shown  in  TabLe  1  (Sheet  4,  Appendix  C). 

The  SCS  curve  number  (CN)  method  was  used  in  computing  the  infiltra¬ 
tion  losses  for  rainfall-runoff  relationship.  The  CN  values  used,  and 
the  result  from  the  computer  output,  are  shown  in  Table  2  (Sheet  5, 

Appendix  C) . 

The  reservoir  routing  was  accomplished  by  using  the  Modified  Puls 
Method.  The  hydraulic  capacity  of  the  spillway  was  used  as  an  outlet 
control  in  the  routing.  The  hydraulic  capacity  of  the  spillway  and  the 
storage  capacity  of  the  reservoir  were  defined  by  the  elevation-surface 
area — storage-discharge  relationships  shown  in  Table  3  (Sheet  5,  Appendix  C) 
This  dam  has  been  designed  for  flood  control  purposes,  and  the  water 
surface  elevation  is  maintained  below  the  primary  spillway  invert  ele¬ 
vation.  To  consider  the  effect  of  the  reservoir  storage,  an  antecedent 
storm  of  25  percent  and  50  percent  of  the  PMF  was  considered  (assuming 
the  reservoir  at  the  sedimentation  pool  elevation  1013.7)  to  determine 
the  starting  reservoir  elevation  for  the  routing  of  50  percent  and  100 
percent  of  the  PMF  respectively.  The  antecedent  storms  were  assumed  to 
occur  four  days  prior  to  their  corresponding  storm.  Both  antecedent 
storms  will  fill  the  reservoir  beyond  the  emergency  spillway  level,  but 
at  the  end  of  the  four  days,  the  reservoir  will  reduce  to  the  sedimen-  . 
tation  pool  level  since  the  primary  spillway  is  unregulated.  Thus, 
the  final  routing  analysis  was  accomplished  considering  the  starting 
reservoir  level  at  the  primary  spillway  invert  elevation  1013.7 
(sedimentation  pool). 


Sheet  2,  Appendix  C 


r 


The  result  of  the  routings  of  the  PMF  ratios  indicate  that  the  dam 
will  pass  the  l  percent  probability  flood  without  overtopping  the  dam. 

The  rating  curve  for  the  spillways  (see  Table  4  Sheet  6.  Appendix  C) 
was  determined  assuming  orifice  flow  for  the  primary  spillway  and  channel 
flow  for  the  emergency  spillway. 

The  flow  over  the  crest  of  the  dam  during  overtopping  was  determined 
using  the  non-level  dam  option  ($L  and  $V  cards)  of  the  HEC-1  program; 

The  program  assumes  critical  flow  over  a  broad-crested  weir. 

A  summary  of  the  routing  analysis  for  different  ratios  of  the  PMF 
is  shown  in  Table  5  (Sheet  7,  Appendix  C). 

• 

The  computer  input  data,  a  summary  of  the  output  data,  and  a  plot 
of  the  inflow-outflow  hydrograph  for  the  PMF  are  presented  on  Sheets  8, 

9  and  10  of  Appendix  C. 
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TAHLF,  1 


SYNTHETIC  UNIT  HYDROCRAPH 


Parameters: 


Drainage  Area  (A) 

Length  of  Watercourse  (L) 
Difference  in  elevation  (H) 
Time  of  concentration  (Tc) 
Lag  Time  (Lg) 

Time  to  peak  (Tp) 

Peak  Discharge  (Qp) 

Duration  (D) 

Time  (Min. ) (*) 


0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 


Discharge 

1 

162 

397 

320 

148 

72 

34 

16 

8 

4 

2 

0 


(*)  From  the  computer  output 


FORMULA  USED: 


Tc 


11.9  L3  «-385 
H  ’ 


Lg  =  0.6  Tc 

Tp  =  f  +  Lg 

484  A.Q 
Qp  =  — - 


Q  =  Excess  Runoff  =  1  inch 


0.15  sq.  miles 
0. 55  miles 
87  feet 
0.24  hours 
0.14  hours 
0.18  hours 
403  c. f .s. 

5  min. 

(cfs)(*) 
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TABLE  2 


RAINFALL-RUNOFF  VALUES 


Selected  Storm  Event  Storm  Duration 

(Hours) 

Rainfall 

(Inches) 

Runoff 

(Inches) 

Loss 

(Inches) 

PMP  24 

35.49 

33.50 

1.99 

Additional  Data: 

9 

1)  Soil  Conservation  Service  Soil  Croup  D 

2)  Soil  Conservation  Service  Runoff  Curve  CN  =  71  (AMC  III)  for  the  PMF 

3)  Soil  Conservation  Service  Runoff  Curve  CN  =  85  (AMC  II)  for  the 

1  percent  probability  flood 

4)  Percentage  of  Drainage  Basin  Impervious  2  percent 


TABLE  3 

ELEVATION,  SURFACE  AREA,  STORAGE  AND  DISCHARGE  RELATIONSHIPS 


Elevation 

(feet-MSL) 

Lake 

Surface 

Area  (acres) 

Lake  Storage 
(acre-f  t) 

Spillways 
Discharge  (cfs) 

998.2 

0 

0 

0 

*1013.7 

1.6 

9.4 

0 

1020.0 

3. 1 

24.2 

20 

1023.6 

4.0 

39.0 

25 

**1028.2 

6.2 

63.0 

1151 

1030.0 

7.0 

76.0 

2080 

1032.1 

7.3 

91.0 

3735 

*Primary  spillway  crest  elevation 
**Top  of  dam  elevation 

The  above  relationships  were  developed  using  data  from  the  SCS  plans  and 
the  U.S.G.S.  Seneca,  MO.-OKLA.  7.5  minute  quadrangle  map. 


Sheet  5,  Appendix  C 


r 


TABLE  4 


SPILLWAYS  RATING  CURVE 


Reservoir 

Primary 

Emergency 

Total 

Elevation 

Spillway 

Spillway 

Discharge 

Ft  CMSL) 

(c.f.s. ) 

(.c.f.s.  ) 

(c.f.s.) 

1013.7 

0 

0 

0 

1015.0 

9 

0 

9 

1023.6 

25 

0 

25 

1024.6 

26 

80 

106 

1025.1 

27 

130 

157 

1026.1 

28 

295 

323 

*1028.2 

31 

1120 

1151 

1029.1 

32 

1580 

1612 

1030.1 

33 

2150 

2188 

1031.1 

34 

2850 

2884 

1032.1 

35 

3700 

3735 

*Top  of  dam  elevation 
METHOD  USED: 

1)  Primary  Spillway:  assuming  orifice  flow 
Q  =  C.A.(2g.h)1/2 

Q  =  Discharge  in  c.f.s. 

C  =  Discharge  coefficient  =  0.60 
A  =  Opening  area  in  ft2  (11"  x  22") 

2 

g  =  Acceleration  of  gravity  =  32.2  ft/sec 

h  =  Head  from  reservoir  elevation  to  the  center  of  the  opening  (in  ft) 

2)  Emergency  Spillway:  Assuming  open  channel  flow. 

Using  charts  from  "UD  Method  of  Reservoir  Flood 
Routing",  S.C.S.  Technical  Release  No.  35,  February  1967. 
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-A. 


RESULTS  OF  FLOOD  ROUTINGS 


Ratio 

of 

PMF 

Peak 

Inf  low 
(CFS) 

Peak  Lake 
Elevation 
(f t.-MSL) 

Total 
Storage 
(AC. -FT.) 

Peak 

Outflow 

(CFS) 

Depth 

(ft.) 

Over  Top 
of  Dam 

- 

0 

*1013.7 

9.4 

0 

- 

0.20 

421 

1024.1 

42 

67 

- 

0.25 

527 

1024.9 

46 

137 

• 

0.30 

632 

1025.7 

50 

262 

0.35 

738 

1026.3 

53 

410 

- 

0.40 

843 

1026. 7 

55 

556 

- 

0.50 

1054 

1027.2 

58 

763 

0.74 

1493 

**1028.2 

63 

1151 

0 

0.75 

1581 

1028.3 

63 

1184 

0.1 

1.00 

2107 

1029.0 

68 

1603 

0.8 

The  percentage  of  the  PMF  that  will  reach  the  top  of  the  dam  is  74  percent. 

*Primary  spillway  crest  elevation 
**Top  of  dam  elevation 
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OVERTOPPING  ANALYSIS  FOR  NEUTON  COUNTY  STRUCTURE  F-1  DAH  (  #  A  ) 
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INFLOW-OUTFLOW 
HYDROCRAPH 
FOR  THE  PMF 
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Photographs 
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LIST  OF  PHOTOGRAPHS 
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Photo  No, 


Description 
Aerial  View  oi'  Dam 
Aerial  View  of  Dam 
View  of  Crest  (Looking  Last) 

» 

View  of  Crest  (Looking  West) 

View  Upstream  from  Crest  (Looking  North) 

View  of  Inlet  Structure  (Looking  South) 

Closcup  of  Inlet  Structure  (Looking  South) 

View  of  Spillway  Outlet  (Looking  Northwest) 

Upstream  View  of  emergency  Spillway  (Looking 
North) 

Downstream  View  of  Umergcncy  Spillway 
(Looking  South) 

Downstream  View  from  Crest  of  Dam  (Looking 
South) 

View  of  Upstream  Face  of  Lmbankment  (Looking 
Southeast) 
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